Realistic three-dimensional (3-D) shake table tests using E-Defense were conducted for full-scale 5-story steel building specimens with/without dampers. As the first step of co-relative analysis, a detailed 3-D analysis model consisting of practical line and spring elements is formulated by closely reflecting the actual properties of the frame portion without dampers. Analytical results agree well with the experimental results, and are utilized to understand and/or clarify both global and local behavior of the frame. The model is also used for hypothetical analysis of the frame under a larger table motion not applied in the test due to the safety reason.
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Introduction
Realistic three-dimensional (3-D) shake table tests using E-Defense were conducted for full-scale 5-story steel building specimens with/without dampers. Four different types of dampers, steel, viscous, oil, and viscoelastic dampers were alternatively attached to the frame, and small-to full-scale of the ground motions recorded at JR Takatori station during the 1995 Great Hansin earthquake were applied to the test specimen. After finishing the test series, the frame without dampers were also tested using the same motion but scaled to 0.7 times, due to the concerns of safety. This paper discusses the detailed 3-D analytical modeling for the frame without dampers, such that it can be used for the subsequent correlative analyses of the damped cases.
Outline of Analysis Model
The model closely reflects the actual properties of the frame. It considers slab-girder interaction which appeared to be significant even under the negative bending moment. The detailed model includes the slab effective width measured from the test and varied beam-by-beam. The haunch and gusset plate are considered for beam and column modeling. Rational models for the panel zones and column bases were formulated, and rotational (torsional) inertia due to the size of the floor and scattered simulation weights are considered.
Simulation by Analysis
The model appears to accurately simulate the experimental results. The accuracies of the global responses such as peaks and histories of story displacements and torsional rotations, drifts, accelerations, and shear forces are verified.
Those of the local responses such as bending moment, axial force, and shear force of the beams and columns, as well as panel zone moments and deformations are also verified. Comparison with experimental results enabled to understand and clarify the observed behavior of the frame. .
Effects of Modeling Schemes on Prediction
The accurate model discussed above is also used as the benchmark for studying effects of various modeling techniques on accuracies. In total, eighteen different models of the 3-D frame produced and the sensitivity of the analytical responses due to them are discussed systematically. In addition to the JR Takatori motion, Japan's design basis artificial earthquake called BCJ-L2 motion is also used in order to draw more general observations based on much less irregular spectrum characteristics of the motion.
Analytical Study on Typical Design Model
The practical and reasonably accurate modeling scheme is chosen from the above studies and is used to analytically evaluate a much weaker frame satisfying the minimum code requirements. The results indicate the frame although satisfying the minimum code requirements will be damaged severely under the JR Takatori motion, and will still undergo large inelastic deformation even with the BCJ-L2 motion. The present frame performs much better, but shows larger drifts than desired to keep building's functional continuity, thereby warranting the use of the dampers.
Conclusions
This paper discusses correlative time-history analyses of the frame portion of the specimen that was tested after the whole test series using the dampers. The detailed model closely reflecting the actual properties of the specimen appears to accurately simulate the experimental results, and is utilized to analyze and evaluate the frame for the larger table motion not used due to the safety reasons.
It is also used as the benchmark for studying effects of various modeling techniques on accuracies. The practical and reasonably accurate technique is used to simulate a much weaker frame satisfying the minimum code requirements. 
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